This study investigates empirically how human capital, measured by educational attainment, is related to income distribution. The regressions, using a panel data set covering a broad range of countries between 1980 and 2015, show that a more equal distribution of education contributes significantly to reducing income inequality. Educational expansion is a major factor for reducing educational inequality, and thus income inequality. Public policies improving social benefits and price stability contribute to reducing income inequality, while public educational spending helps to reduce educational inequality. In contrast, higher per capita income, greater openness to international trade, and faster technological progress tend to make both income and education distributions more unequal. Using the calibration of empirical results, we find the rising income inequality within East Asian economies in recent decades can be attributed to the unequalizing effects of fast income growth and rapid progress in globalization and technological change, which have surpassed the income-equalizing effects from improved equality in the distribution of educational attainment during the period. We also find that a more equal distribution in educational attainment tends to be associated with greater intergenerational mobility in schooling and earnings.
Introduction
In recent decades, rising income inequality has attracted attention. In many countries, alongside income growth, income inequality has also been on the rise (Piketty 2014) . Many East Asian economies that have achieved the "miracle" of "growth with equity" have also witnessed the deterioration of income distribution (Jain-Chandra et al. 2016; Zhuang et al. 2014 ).
High income inequality, especially that originating from prevalent inequality in opportunities in a society, is undesirable from the perspective of social justice. Furthermore, unfair income distribution can be harmful to sustainable economic growth. Higher inequality provides fewer education opportunities for talented yet underprivileged individuals and discourages investment by making a society more unstable. Hence, all states endeavor to ensure basic livelihoods for the poor and disadvantaged by building social security systems and to reduce inequalities in wealth and income by adopting redistribution policies.
Human capital, measured by educational attainment, is often emphasized as one of the major factors affecting the degree of income inequality. Educational attainment embodied in a worker is a major determinant of the worker's lifetime earnings. Parents consider educational investment in their children as an important way to improve the children's future earnings.
Many governments use higher educational spending as an effective tool for reducing educational inequality and thus income inequality. Despite this general perception of and interest in the importance of education for income distribution held by the public and policymakers, the relationship between educational attainment and its distribution in populations with income equality is not always clear in theoretical and empirical studies. In the recent period, educational attainment has been expanding and educational inequality has been narrowing in many countries and regions, but at the same time income inequality has been widening, as shown in section 3. If increases in average educational attainment and educational equality are predicted to lower income inequality, this trend is puzzling. We must determine the exact contribution of education to income distribution by assessing the roles of all the important factors in income distribution. For example, during this period, rapid globalization and technological progress have occurred worldwide. While many studies have investigated the causes of income inequality, the exact contribution of education to income inequality has not been thoroughly analyzed, especially in intertemporal, cross-national contexts.
Against this backdrop, this paper empirically analyzes important factors for income inequality across countries over the past four decades and assesses how the level and distribution of educational attainment are related to income distribution. We also assess how international trade, technological progress, and public policies such as social benefits and educational spending are related to income and education distribution.
Another important question is how education affects the degree of intergenerational mobility, meaning the likelihood that children from low-income families will be relatively rich as adults and vice versa. Studies show that greater income inequality at a given point in time is associated with less intergenerational mobility, which is known as "The Great Gatsby Curve" (Corak 2013) . Education is likely to play an important role in the link between income equality and intergenerational mobility. This paper analyzes how the distribution of educational attainment among the population is associated with intergenerational mobility in education and earnings.
The remainder of this paper is organized as follows. Section 2 briefly reviews the literature on education and income inequality. Section 3 discusses the data and presents stylized facts on the evolution of education and income inequality. In Section 4, we analyze the determinants of income inequality, using a panel data set covering a broad range of countries for the period between 1980 and 2015. Using the regression results, we discuss the role of educational attainment and its distribution in terms of income inequality. For illustration, we also apply the results to East Asian economies and assess to what extent education and other major determinants contributed to the change in income inequality in recent decades. Section 5 analyzes the determinants of educational inequality and discusses how educational expansion can affect educational inequality and thus income inequality. Section 6 assesses the role of education in intergenerational mobility. Section 7 concludes.
Literature Review on Education and Income Inequality
The human capital model suggests that the distribution of earnings is determined by the level and distribution of schooling across the population (Becker and Chiswick 1966; Mincer 1974) . Hence, the model predicts that the supply and demand of educated people influence earnings inequality in a society. While the model predicts an unambiguously positive association between educational inequality, as measured by the variance of schooling, and income inequality, the effect of average years of schooling on income inequality may either be positive or negative, depending on the evolution of rates of return on education.
Consider the following human capital earnings function (De Gregorio and Lee 2002):
where Ys is the level of earnings with S level of schooling, r j is the rate of return on the j th year or level of schooling, and u represents other non-school-related factors that affect earnings. This function can be approximated by:
Taking the variance yields the following earnings distribution function:
This implies that income inequality increases unambiguously with educational inequality,
Var(S)
, if other things are controlled for. However, if the return on education, r, decreases with educational inequality, the relationship can be ambiguous. For most cases, however, educational inequality and wage premium for higher education would move in the same direction, as an increase in the supply of higher-level educated people tends to lower both educational inequality and wage premium. Meanwhile, educational expansion, that is an increase in S, leads to a more unequal income distribution when r and S are independent.
However, if the covariance between the return on education and level of education is negative, the relationship between education expansion and income inequality can reduce income inequality. Since the covariance term is expected to be negative, the relationship between education expansion and income inequality should be ambiguous.
Education expansion, S, would be expected either to improve or to deteriorate educational distribution, Var(S), depending on its initial level and distribution (De Gregorio and Lee 2002) . In a society where only a small fraction of the population has received formal education, average educational attainment is low and educational inequality is high. With an expansion of educational attainment, the level of educational inequality would increase if the more educated people receive a higher level of education, but decrease if the uneducated people receive some education. Knight and Sabot (1983) suggest that educational expansion has an ambiguous effect on income distribution. They show that educational expansion has two offsetting effects on income distribution: the "composition effect," where wage inequality rises initially, when the educational expansion leads to an increase in the proportion of more educated workers; and the "wage compression effect," implying that when the supply of educated labor exceeds demand as a result of educational expansion, the premium on educated workers will eventually diminish, and thereby wage inequality decline.
Empirical literature studying the relationship between education and income inequality using cross-country data often present contradicting results. Two measures of educational inequality are commonly used in the empirical literature: the standard deviation of schooling (Lam and Levinson 1991; Ram 1990; De Gregorio and Lee 2002) and the education Gini coefficient (Checchi 2001; Thomas et al. 2002) .
Several studies, including Park (1997) and De Gregorio and Lee (2002) , find that a larger educational dispersion has an unequalizing effect on income distribution, while higher educational attainment has an equalizing effect on income distribution. Jaumotte et al. (2013) show that income inequality decreases with the average years of schooling. However, holding average education constant, income inequality tends to increase as the share of population with secondary or tertiary education increases.
Conversely, Ram (1984) finds no adverse effect of educational inequality on income distribution, while higher educational attainment appears to have a mild equalizing effect.
Földvári and van Leeuwen (2011) also find an insignificant effect of schooling inequality on income inequality. Checchi (2001) confirms that educational achievement has a strong negative impact on income inequality. Furthermore, a U-shaped relationship between educational inequality and income inequality can be found when education attainment is controlled.
Cross-country studies also show a negative and nonlinear relationship between years of schooling and educational inequality (Ram 1990; Thomas et al. 2002; De Gregorio and Lee 2002) , indicating that educational inequality increases as the average level of schooling increases but starts to decline after reaching a peak. Lim and Tang (2008) suggest that human capital inequality can be measured by using the distribution of the Mincerian-type measure of human capital, rather than average years of schooling. They show the measure of human capital inequality has an inverted U-shape relation with average years of schooling as well as educational inequality. Castelló-Climent and Doménech (2017) find that the distribution of Mincerian-type human capital has a positive relation with income distribution.
The findings of existing studies using micro-level data are also broadly consistent with crosscountry studies. Overall, educational inequality has an unequalizing effect on income distribution, while educational expansion has an ambiguous effect on income distribution. Katz and Murphy (1992) show that the changes in the wage structure in the United States in the period of 1963 to 1987 could be explained by changes in the relative earnings of college graduates, which were related to fluctuations in the supply of college graduates and strong demand for skilled workers. Goldin and Katz (2009) show that an education slowdown caused much of the increase in U.S. wage inequality in the recent period. The premium for higher education and skills has also risen across many developed countries in recent decades, contributing substantially to the rise of inequality in earnings (Autor 2014) .
A substantial body of literature has also analyzed the change in labor demand and supply and wage inequality in developing countries using micro-level data. Since the mid-1990s, average returns on an additional year of schooling increased significantly in China (Fleisher and Wang 2004; Zhang et al. 2005; Fang et al. 2012) . In urban India, wage inequality has increased since the start of the economic reform in 1991, mainly owing to increases in the returns on skills (Kijima 2006) . Lee and Wie (2017) show that rapid development in China and India was associated with an increase in the relative wage of workers with higher education.
Case studies on income distribution dynamics in three East Asian countries-Indonesia, Malaysia, and China-and four in Latin America-Argentina, Brazil, Colombia, and Mexico-observe that while the mean years of schooling rose and schooling level became more equal among the working-age population within the period studied, income inequality also rose in most economies, except in Brazil where the distribution slightly improved (Bourguignon et al. 2004) . They find changes in the distribution of education also had an overall unequalizing effect on household income, except in Brazil and Taiwan. For example, the greater improvement in education among high-income groups had the greatest unequalizing effect on household income in Indonesia. Conversely, in the case of Taiwan, education increased substantially such that average schooling among poor households also improved, and, as a result, inequality in education fell. Meanwhile, the rising inequality trend in Latin American countries was reversed beginning in the mid-1990s. Lustig et al. (2013) explain that the decline in labor income inequality was associated with higher education and, consequently, with more equal educational distribution.
Using a microeconometric decomposition method and comparing the distributions of household incomes between the United States and Brazil in 1999, Bourguignon et al. (2008) find that educational distribution was important in explaining differences in household income distribution between the two countries.
Evolution of Education and Income Inequality
Analysis of income inequality is confronted with challenges of data comparability for intertemporal, cross-country comparison. We rely on the Gini index of net income (that is, post-tax, post-transfer) taken from the Standardized World Income Inequality Database (SWIID), compiled by Frederik Solt (2016) . This data set provides measures of income inequality with reasonable comparability for the broad range of countries in the world since 1960. Since the database provides more observations from 1980, our analysis focuses on the period from 1980 to 2015.
We have compiled the net income equality of countries and economies since 1980. We use five-year averages such as 1980-84, 1985-89, …, and 2010-14 For the measure of human capital, we use average years of schooling for the working-age population, constructed by Barro and Lee (2013) and Barro and Lee (2015) . The most recent Barro-Lee data set provides estimates of educational attainment for the populations of 146 countries, disaggregated by gender and five-year age group, from 1950 to 2015 at five-year intervals. The data set distinguishes between seven different levels of education: no formal education, incomplete primary, complete primary, lower secondary, upper secondary, incomplete tertiary, and complete tertiary. These data were used to calculate the average years of schooling among the adult population both as a whole and at the primary, secondary, and tertiary levels.
The number of average years of schooling for the population aged 15-64, S, is constructed as:
2 See Appendix Table 1 for a list of the countries included in each region/group.
where is the population share of five-year age group in the working-age population, and is the number of years of schooling of age group . The average years of schooling of age group is constructed by the sum of the fraction of group that has attained the educational level (ℎ ) weighted by the corresponding duration in years ( ).
To measure educational inequality, we construct the Gini coefficient of educational distribution, following Castelló and Doménech (2002):
( 5) where is the average years of schooling in the population aged 15-64 years old, and stand for different levels of education, � refers to the cumulative average years of schooling of each level of education, and is the share of the population with a given level of education. We look at the simple cross-correlation between income inequality and the educational variables. Figure 6 plots educational inequality against the income Gini coefficient from 1980 to 2015 at five-year intervals. It shows there is a positive relationship between income and educational inequality. However, the correlation between the income and education Gini coefficients is low (correlation coefficient = 0.318). Figure 7 shows that there is a negative relationship between educational attainment and income inequality, but their correlation is also not very high (0.42).
[Figures 6 and 7 here]
We also look at the relationship between the changes in income inequality and in educational inequality. Figure 8 shows that there is a positive relationship between changes in income inequality and educational inequality from 1980 to 2015. However, they are weakly correlated (0.14). Some countries (e.g., Brazil, Iran, Peru, and Sierra Leone) have shown decreases in both income and educational inequality over the period, as predicted by human capital theory. Conversely, some others (e.g., China, Egypt, India, and Nepal) have experienced improvement in educational distribution but deterioration in income distribution. Figure 9 shows the relationship between the changes in educational attainment and income inequality is negative but very weak (0.15).
[Figures 8 and 9 here]
We also confirm that educational attainment has a strong negative relation with educational inequality, in terms of both level and change (Figures 10 and 11). As discussed in the previous section, expansion of education to less-educated, lower-income people appears to reduce the level of educational inequality.
[Figures 10 and 11 here]
Although the evidence presented in this section is suggestive, further statistical analysis is required to assess the magnitude of the independent effect of educational factors in explaining differences in income distribution across countries after controlling other important explanatory variables for income distribution.
Empirical Analysis of Income Inequality
This section explores major factors that can explain income inequality for a broad number of countries over three decades. The empirical strategy is to figure out the relationship between educational variables and income inequality, when other important determinants of income inequality are controlled for.
The empirical framework is represented by:
where is the country's per-capita income, and denotes a group of environmental and policy variables that influence country 's income inequality. The specification includes period dummies.
The regression applies to a panel set of cross-country data for 95 economies over seven fiveyear periods from 1980 to 2014, corresponding to 1980-1984, 1985-1989, 1990-1994, 1995-1999, 2000-2004, 2005-2009, and 2010-2014. 3 The dependent variable is the net Gini coefficient of income distribution, averaged over each period.
The basic specification controls for the log of per capita GDP and its square in order to capture the Kuznets inverted-U curve for the relationship between income distribution and the level of income (Kuznets 1955) . We want to see the effect of education factors, independently from per capita income, on income inequality. For the environmental and policy variables, we consider trade openness, inflation, fiscal policy (government consumption and social benefits), democracy indicator, and technological progress.
Trade openness is measured by the ratio of exports plus imports to GDP. Theoretically and empirically, international trade is considered to influence income inequality. According to a
Heckscher-Ohlin trade model, when it opens up to trade, a country with abundant low-skilled labor would experience an increase in the relative wage of unskilled workers, thus reducing wage inequality. However, if trade transmits skill-biased technological change to developing countries, increased trade openness could cause higher wage inequality by shifting labor demand toward more skilled workers. Evidence suggests that trade liberalization has a significant effect on wage inequality, through its impact on adoption of new skill-intensive 3 The sample is an unbalanced panel of 95 economies because many economies have incomplete data on income inequality in the 1980s. The main results reported here are robust when the sample is restricted to the balanced panel of 59 countries that have complete data.
technologies (Berman et al. 1998; Bourguignon et al. 2004; Lee and Wie 2015) . Inflation (measured by changes in consumer price index over five-year intervals) is expected to worsen income distribution. Inflation tends to decrease real wage and redistribute income from wage earners to profit takers, which can deteriorate income distribution. Easterly and Fisher (2001) find that high inflation tends to lower the share of the bottom quintile and the real minimum wage, increasing income inequality. As inflation is a tax on cash balances, it can disproportionately hurt poor households, whose wealth is mostly held in liquid assets such as currency, thereby increasing inequality (Albanesi 2007) .
Democracy is also added as a determinant of income inequality. In nondemocratic regimes where political power is concentrated within a narrow segment of the society, income inequality is expected to be higher. Democratic institutions, by shifting the median voter towards poorer people, can increase redistributive activities, reducing income inequality. On the other hand, democracy can cater to the preferences of the richer population or the middle class, thus exacerbating inequality (Acemoglu et al. 2015) . The empirical evidence does not support a strong effect of democracy on income inequality. However, it appears to support that democracy influences income inequality through the indirect channels of tax rate and education (Acemoglu et al. 2015) . We use as the measure of democracy the Freedom House Political Rights Index (converted from seven categories to a 0-1 scale, with higher values representing the increasing presence of political rights).
Fiscal policy is an important factor that influences income distribution. Redistributive policies are expected to reduce income inequality (Benabou 2000; De Gregorio and Lee 2002) . The effect of overall government expenditures on income distribution must depend on composition, coverage, and targeting. We consider the extent of government consumption, defined as the average of government consumption of final goods to GDP, as a fiscal policy variable. We also use social benefit expenditure, which includes direct transfers to the poor for unemployment compensation, social security pensions, and the provision of medical services, as another fiscal policy variable redistributing income from rich to poor. We also considered financial openness as a potential driver of income inequality, but it turns out to be statistically insignificant. 5 We also considered public education appending as another fiscal variable that can influence income distribution, but it turns out to be statistically insignificant. However, educational spending has a significantly positive effect on education equality, as shown in Section 5.
The principal link between technology and income inequality is the channel through skillbiased technical change. Technological change, which causes relative demand shift favoring those with a high level of education, increases the relative wage of more-educated workers relative to under-educated workers. A difficulty arises regarding the accurate measurement of technological change. In this study, we adopt two measures, considering data availability:
number of patents and the share of high-technology exports in total manufactured exports.
Patents is the total number of applications filed by "applicant' This system of seven equations in (7) Regression (1) of Table 1 presents the estimation results of the basic specification (6) using only income and education variables in the absence of country fixed effects. Regression (2) adds country fixed effects. Regressions (3) and (4) add four policy variables-trade openness, inflation, government consumption, and democracy indicator-without and with fixed effects, respectively. The sample includes 608 observations for seven periods for 95
countries.
The estimates on per capita GDP and education variables do not change much with inclusion of four policy variables in (3) and (4), compared to the results of (1) and (2) [ Table 1 here]
The results in regressions (1)- (4) show that educational inequality, measured by the Gini coefficient of educational attainment among the population, has a significantly positive effect on income inequality. In regression (4), the estimated coefficient (-0.089) suggests that an increase of education Gini by one standard deviation (0.18) increases the income Gini coefficient by about 0.016 (that is, 1.6 percentage points), which accounts for about 18 percent of the standard deviation of the Gini coefficient.
In contrast, educational attainment has a statistically insignificant effect on income inequality when other variables including per capita income and educational inequality are controlled.
Note that as long as educational inequality is related to the level of educational attainment, the average level of educational attainment can have an indirect effect on income inequality by changing educational inequality. We discuss this issue in the next section.
Trade openness is estimated to have a significantly positive impact on income inequality. In regression (4), the estimated coefficient (0.017) suggests that an increase of international trade-to-GDP ratio by 0.56 (one standard deviation) increases the Gini coefficient by about 1 percentage point.
The positive estimate of the coefficient of inflation also supports the theoretical prediction.
The estimated coefficient (0.019) implies that an increase of inflation by one standard deviation (1.42) increases the income Gini coefficient by about 0.3 percentage points.
Conversely, democracy and government consumption are not statistically significant when per capita income, educational inequality, average educational attainment, and other policy variables are controlled.
Regressions (5) and (6) [ Table 2 here]
Column (4) of Table 2 shows to what extent the change in each explanatory variable contributes to the predicted change of income Gini of 2.5 percentage points over the period in the region. We find that per capita income increase played an important role, contributing 0.9 percentage points. Trade openness and technological progress also made significant contributions of about 1.0 and 1.4 percentage points, respectively. More equal distribution of education counterbalanced these unequalizing effects by reducing income Gini as much as 1.6 percentage points. However, an increase in educational attainment has a deteriorating effect on income distribution by 0.5 percentage point.
7
We can also gauge the role of social benefits in explaining the change in income inequality.
During this period, the share of social benefits in GDP increased from 0.7% to 2.9% on average in East Asian economies. Using the estimated coefficient of social benefits in column (10) of Table 1 , the increase in government social spending is estimated to contribute to reducing income inequality by about 0.2 percentage points. Hence, the small increase in social benefits had only a minor impact on income distribution in East Asia. If social spending had increased to 10% of GDP, the world average, it would have decreased income
Gini by 0.8 percentage points, as much as education factors.
In sum, economic growth, trade openness, and technological progress have been three major factors that have led to the deterioration of income distribution in East Asia in recent decades.
The unequalizing effects of these factors on income distribution have surpassed the incomeequalizing effects of educational equality and government social expenditures. Improvements in level and distribution of education have been important factors counterbalancing the forces of deteriorating income distribution.
Empirical Analysis of Educational Inequality
The previous section shows that income inequality is positively related to educational inequality.
In this section, we analyze the determinants of educational inequality.
7 Note that educational expansion can have an indirect effect on income inequality through its effect on educational inequality. According to the estimation result in the next section, a 3.5-year increase in average schooling years in East Asia over 1985-89 and 2010-14 would have a significantly positive effect on educational distribution, and thus income distribution.
The regression applies to a panel set of cross-country data for 95 economies at five-year intervals from 1985 to 2015. The dependent variable is Gini coefficient of educational distribution for 1985, 1990, 1995, 2000, 2005, 2010, and 2015 . To reduce reverse causality, we use one-period lagged values for per capita income and educational attainment variables and averaged values over the previous five years for environmental and policy variables. The regression includes a lagged value of income inequality to see the possible impact from income distribution to educational distribution.
We use public educational spending, instead of social benefits (which turns out statistically insignificant), as a fiscal policy variable. Educational spending is expected to help the poor to get access to education, thereby contributing to education equality, especially when credit markets are imperfect (Benabou 2000; De Gregorio and Lee 2002) .
Regression (1) of Table 3 includes only per capita income, income inequality, and educational attainment as explanatory variables, without country fixed effects. The results show a strong negative effect of educational attainment on income inequality. However, both income level and income inequality are statistically insignificant. In Regression (2), with country fixed effects included, the negative effect of educational attainment on income inequality remains strong. The estimated coefficient of educational attainment (-0.037) suggests that an increase of average schooling by about 3 years (amounting to one standard deviation) decreases the education Gini coefficient by about 0.11 (that is, 11 percentage points), which accounts for about 60 percent of the standard deviation of the education Gini coefficient. Therefore, the increase in educational attainment is the major driver improving the education Gini coefficient. According to the result in Table 1 , a decrease of education Gini by 0.11 reduces the income Gini coefficient by about 1 percentage point. Hence, an increase in the level of educational attainment can contribute significantly to reducing income inequality through the channel of change in educational inequality.
[ Table 3 here] With the inclusion of country fixed effects, the estimated coefficients of income level and income inequality become statistically significant and positive. Hence, the increases in percapita income and income inequality over time tend to increase educational inequality. An increase of log per capita income by one standard deviation (1.16) increases education Gini coefficient by 1.9 percentage points. An increase of income Gini by one standard deviation (0.18) leads to an increase of education Gini by 1.0 percentage point. Income Gini becomes statistically insignificant in Regressions (5)- (10), where other policy variables are added.
Regressions (3) and (4) Regressions (5)- (8) include technology variables. In contrast to the regressions of income inequality, there is no significant effect of technological development, measured by either the number of patents or high-technology exports, on educational inequality.
Regressions (7) and (8) Tables 1 and 3 show that public policies are effective in reducing income inequality. Government social expenditure helps to reduce income inequality, and educational spending can reduce dispersion of education, and thereby income inequality.
Education and Intergenerational Mobility
In the previous sections, we assessed the determinants of income inequality using five-year panel data. Another important question is how economic inequality is transmitted from one generation to the next. The existing literature suggests a positive relationship between income equality and intergenerational mobility.
Intergenerational mobility is often measured by intergenerational earnings elasticity (Black et al. 2011; Corak 2013) , which is the elasticity of children's adult earnings to parental income.
Intergenerational elasticity in earnings measures the likelihood that children will inherit their parents' relative income level position. Therefore, a higher value implies a lower degree of intergenerational mobility. [ Figure 14 here] The strong association between income equality and intergenerational mobility can originate from many factors that lead to a high proportion of inequality being transmitted across generations (Black et al. 2011) . Most importantly, more unequal income distribution among families causes opportunities for economic advancement to be more unequally distributed among children. In particular, parental income and education levels have important roles in determining their investment in children's education. Parents' income determines whether they can afford to send children to school. More educated parents are likely to have a stronger desire to educate their children. Empirical studies have supported the significant influence of parents' income and education for children's education, especially at the secondary and tertiary levels (e.g., Haveman and Wolfe 1995; Chetty et al. 2017 ). Empirical evidence also shows that income inequality has a significant negative effect on school enrolment rates (e.g., Flug et al. 1998; Barro and Lee 2015) .
Hence, one important link between income equality and intergenerational mobility must be the distribution of schooling (in terms of quantity and quality) among the population, especially the younger generation. Figure 15 confirms the positive relationship between education Gini coefficient and intergenerational earnings elasticity, with a correlation coefficient of 0.51, indicating that the more unequal a society is in terms of educational distribution, the lower the degree of intergenerational mobility will be. This result reflects a positive association between educational inequality and income inequality, as shown in Section 4.
[ Figure 15 here] The distribution of education among the population can perpetuate across generations. Hertz et al. (2007) measure the intergenerational persistence of education attainment using national survey data for parents' and children's education levels by birth cohort for 42 nations, using survey data from 1994 to 2004. The study shows that educational attainment is highly persistent within families. 8 We use Hertz et al.'s (2007) measure of averages across cohorts of the regression coefficients and see how it is related to our measure of the education Gini coefficient. Figure 16 shows that educational inequality is strongly positively associated with the measure of intergenerational educational persistence, with a correlation coefficient of 0.69.
[ Figure 16 here]
The intergenerational persistence in education is considered an important channel that transmits interpersonal income inequality from one generation to the next (Hertz et al. 2007 ). Figure 17 shows that the measures of persistence in income and education attainment across generations tend to be positively correlated (0.70).
[ Figure 17 here]
The empirical results in Section 5 suggest that educational expansion, especially involving lower-educated people, plays an important role in reducing educational inequality. Hence, educational investment for children, especially in poor families, must be an important driver of reducing educational inequality, and thus income inequality over generations. Further investigation of the underlying mechanism and exact magnitude of the impact of educational attainment and inequality on intergenerational mobility would require in-depth analysis using micro-level data in individual economies.
Concluding Remarks
This paper provides evidence that human capital measured by educational attainment plays an important role in income distribution. The regressions using panel data for a broad range of countries for the period between 1980 and 2015 show that more equal distribution of education contributed significantly to reducing income inequality. Increase in educational attainment reduces educational inequality, and thus helps to reduce income inequality. The empirical results also show that the rising income inequality in many economies in recent decades is attributed to a fast income increase, trade expansion, and rapid technological progress. Reduced educational inequality is an important factor that counterbalanced these income-unequalizing forces over the period. We also find that increased social benefit expenditures and lower inflation contributed to making income distribution more equal.
Increased public education spending also played an important role in improving education distribution and thus income distribution. We also find that more equal distribution of schooling contributes to enhancing intergenerational mobility in education and earnings.
Understanding the impact of education, globalization, and technological changes on income distribution is important to design and implement deliberate policies toward more inclusive and sustainable economic development. Policy measures to reduce income inequality should include effective human capital policies, such as inclusive education and training for unskilled workers, rather than building barriers to international trade and technological innovation that would be harmful to sustaining economic growth. The public education system must be improved to provide equal opportunities for good-quality education for all children, thus allowing greater social mobility. In addition, social benefits and redistributive policies should also be enhanced to protect the weak and ameliorate income distribution and intergenerational mobility. Notes: The regression applies to an unbalanced panel data set for 95 economies over seven five-year periods from 1980 to 2014. The dependent variable is net income Gini coefficient, averaged over each period. Per capita GDP, educational inequality, and educational attainment are the values in the initial year of each period, and other explanatory variables are period averages. The speciation includes period dummies. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively. The system has seven equations that apply to an unbalanced panel data set for 95 economies. The dependent variable is education Gini coefficient for 1985, 1990, 1995, 2000, 2005, 2010, and 2015 . Per capita GDP, educational inequality, and educational attainment five-year lagged values and other variables are averages over the previous five years. The speciation includes period dummies. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively. 
